In this Article, I argue that the most problematic kind of gene patents -those claiming short DNA molecules used to probe for longer gene sequences -should be held invalid as directed to unpatentable printed matter. This argument, which emerges from recent developments in biotechnology and information technology, is grounded in the printed matter doctrine's structural role of obviating patentability inquiries directed to inapposite information-management considerations. Where the inventive contribution in a claimed gene probe subsists solely in stored sequence information, these inapposite considerations lead the novelty and nonobviousness analyses to anomalous results that the printed matter doctrine was designed to avoid. I conclude that the doctrine should apply to all gene probes capable of being synthesized by known general methods.
techniques by numerous laboratories that have accumulated samples from affected individuals over many years."). 9 See Chin, supra note 6, at 895 (showing how "existing patents on oligonucleotides might impair the future search for patentable DNA molecules, including other oligonucleotides"). the law of nature exclusion should preclude the granting of patents "on the exclusive use of genetic information"). 25 See Utility Guidelines, supra note 24, at 1093-94 (Jan. 5, 2001) (acknowledging that "descriptive sequence information alone is not
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informational content is significant for patentability, but argue that it is an insight more properly addressed to the printed matter doctrine than to the product of nature exclusion.
II. DESCRIPTION AND PURPOSE OF THE PRINTED MATTER DOCTRINE
A. The Doctrine's Broad Applicability
The printed matter doctrine states that "'[m]ere printed matter can not impart a patentable feature to a claim.'" 26 The doctrine does not apply, however, when there is a "new and unobvious functional relationship between the printed matter and the substrate." 27 patentable subject matter" but explaining that a patent claim may be directed to "a new and useful purified and isolated DNA compound described by the sequence"). 26 In re Gulack, 703 F. 29 Id. at 1365 (Linn, J., concurring-in-part and dissenting-in-part). 30 See id.
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the doctrine and its accompanying limitation in cases involving a wide range of substrates.
31
B. The Doctrine's Structural Role
The printed matter doctrine has traditionally been viewed as an elaboration of the § 101 patentable subject matter requirement. 32 The doctrine's reliance on "patentable weight" considerations, however, is more akin to a Graham analysis of the nonobviousness of the "differences between the prior art and the claims at issue," 33 than the "claim as a whole" approach that pervades modern patentable subject matter doctrine.
34
Accordingly, the printed matter doctrine has also sometimes been applied as part of a § 102 or § 103 analysis. 35 Despite the ambiguous location of its statutory basis, the printed matter doctrine has survived to the present day. (characterizing the doctrine as supporting a conclusion of obviousness). 36 See infra section II.C.
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yet functionally unrelated limitations." 38 The printed matter doctrine guards against the diversion of patentability analysis into assessments of the novelty and nonobviousness of information fixed in, but not conferring new and nonobvious functionality upon, the underlying substrate.
In so doing, the printed matter doctrine serves alongside the judicially created exceptions to patentable subject matter to pre-empt inapposite analyses of differences between the claimed invention and the prior art that would otherwise be applied under the novelty doctrine of § 102 and/or the nonobviousness doctrine of § 103.
39
Courts do not inquire into the nonobviousness of newly discovered natural principles, because "the discovery of some of the handiwork of nature . . . is not patentable . . .
however ingenious the discovery of that natural principle may have been." 40 Similarly, where "the only distinction between a prior art storage medium and a claimed storage medium is the information stored thereon," 41 a 38 Id. at 1279. 39 Cf. Collins, supra note 22, at 1387 (explaining that the doctrine in effect "excludes certain useful and nonobvious products of human ingenuity from the patent regime"). 44 Id. at 668. 45 Id. at 669.
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nonobviousness of the applicant's "finished tangible" directory as an information source relative to prior art directory and phonetic information sources.
Similarly, in Guthrie v. Curlett, 46 the patentee asserted a claim to a "consolidated tariff index" that compiled the shipping rates set by numerous transportation companies, using a system of symbols to facilitate a compact presentation.
47
The court credited the patentee with showing "how to compress into small space a lot of information about freight tariffs," but explained that the proper subject of the patentability inquiry was the "means . . . for making a consolidated index." 48 Finding the disclosed means to consist solely of the non-novel "employment of symbols," the court concluded that the claim was directed to unpatentable subject matter. 49 The court thereby refrained from an inapposite inquiry into the ability of one skilled in the art to combine and compress the information from prior art individual tariff schedules into a single compact document.
46 10 F.2d 725 (2d Cir. 1926). 47 Id. at 725. 48 Id. at 726. 49 Id.
In In re Ngai, 50 the applicant invented a new procedure for normalizing and amplifying RNA using a known reagent. 51 The Patent Office allowed his method claims, but rejected a claim directed to a kit combining the reagent with instructions for performing the new procedure. 52 The Federal
Circuit affirmed the rejection under the printed matter doctrine, finding that the claimed invention amounted to "the addition of new printed matter to a known product" with no functional relationship between the two: "Here the printed matter in no way depends on the kit, and the kit does not depend on the printed matter. 
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The Bilski Court clarified that the only exceptions to patentable subject matter supported by the Court's precedents are for laws of nature, physical phenomena, and abstract ideas, 64 definitively retiring the idea of a categorical exclusion for business methods. 65 The printed matter doctrine's precedential support, however, is in no way undermined by the Court's repudiation of the supposed "business method" exception. While it may be observed that the printed matter doctrine originated in part from cases involving printed business forms, 66 the applicability of the doctrine has never been limited to business methods. 67 Moreover, since the early business-form cases, the role of the printed matter doctrine has developed independently of any putative justification for excluding the category of business methods from patentability. 68 
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In summary, the printed matter doctrine continues to serve alongside other judicial exclusions, fulfilling an important role in maintaining the integrity of patentability doctrine where novelty and nonobviousness inquiries would improperly be directed at the content, form and management of stored information rather than the functionality conferred by the information upon the underlying substrate. techniques to obtain nucleotide sequences from deposited DNA molecules).
III. OLIGONUCLEOTIDES UNDER THE PRINTED MATTER DOCTRINE
A. Locus of the Inventive Contribution
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29 molecule occurs on an intramolecular level, the microscopic scale of this phenomenon does not belie the fact that DNA oligonucleotides are analogous in structure and function to other physical substrates that store and manifest information as printed matter, such as laser-printed paper.
Any structural differences between the claimed oligonucleotide compositions and prior art DNA oligonucleotides are simply the physical manifestation of differences in nucleotide sequence information as it is stored in the respective molecular substrates. Under the printed matter doctrine, therefore, any inventive contributions of the claimed oligonucleotide contributions should be found to subsist merely in stored information.
B. Inapposite Patentability Inquiries
As explained in section II.B supra, the printed matter doctrine serves to pre-empt the diversion of patent law's novelty and nonobviousness analyses into information-management considerations unrelated to progress in the field of the underlying invention. Deuel foreclosed arguments that a combination of elements was "obvious to try"). 83 See generally In re Gleave, 560 F.3d at 1336-38 (discussing different treatment of lists and genera under anticipation case law). 84 Id.
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listed each of the more than 1400 fifteen-base-long sense oligonucleotides contained in one of the genes and suggested making antisense oligonucleotides capable of interacting with the listed sense oligonucleotides.
85
Noting that "a person of ordinary skill in the art equipped with an IGFBP sequence is admittedly capable of envisioning how to make any antisense sequence," the court found the reference to anticipate all of the listed sense oligonucleotides and their antisense counterparts.
86
That the proliferation of nucleotide sequences in public databases has not been accompanied by equally extensive and particularized documentation of oligonucleotide sequences does not reflect limitations in the state of the art in biotechnology, but norms in scholarly communication.
Given any long nucleotide sequence, it is a trivial matter to identify all of the oligonucleotides of a given length contained therein; to list all of them would contribute nothing to the advancement of science and be a frivolous waste of space. It is not surprising that the lengthy oligonucleotide listing cited as prior art in Gleave was from a patent application rather than a 85 Id. at 1333-34. 86 Id. at 1338. 88 See Chin, supra note 11. 89 See id. at 1021-23. 90 See id. at 1036-38 & n. 410. 
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The "shotgun reference" was limited to 11 million sequences only by the capacity of a CD-ROM in 2002. As Fig. 1 illustrates, at any given time, the feasibility of producing a shotgun reference as effective prior art against oligonucleotides of a given length is dependent on the availability of highcapacity, low-cost digital media. In Fig. 1 attaching new semiotic meanings to old worldly things does not make the worldly things patentable.").
